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1. 

MULTI-SECTIONAL NUT AND ADJUSTABLE 
LENGTH POLE INCORPORATING SUCH 

NUT 

BACKGROUND OF THE INVENTION 

The present invention relates to nuts having a plurality of 
sections movable into and out of threaded engagement with 
a threaded rod, as well as to poles having telescopingly 
engaged sections utilizing such nuts to permit rapid adjust 
ment of the overall length of the pole. 

U.S. Pat. Nos. 4,498,204 of Stanley H Warner and 5,826, 
847 of Stanley H. Warner and Terry P. Warner, the latter 
being the present applicant, disclose pole assemblies prima 
rily intended for physical Support of infirm or handicapped 
persons, i.e., to assist Such persons in rising, standing, etc. by 
providing a sturdy Support member for manual grasping at 
a desired location. The poles include telescoping sections 
permitting adjustment of the overall length of the pole and 
for fixing the relative axial positions of the sections at a 
desired point. The later of the two patents includes a 
multi-section nut for movement of the sections between a 
first position, wherein the internal threads on the nut sections 
engage the external threads on an elongated shaft which is 
fixed to and extends axially through one of the hollow pole 
sections, and a second position, wherein the nut threads are 
released from threaded engagement with the shaft. When the 
nut sections are engaged with the threads on the shaft, the 
sections of the pole are fixed to prevent relative axial 
movement, and when the threads on the nut sections and the 
shaft are disengaged the pole sections may be moved axially 
relative to one another to change the overall length of the 
pole as desired. 
One of the objects of the present invention is to provide 

a nut assembly wherein a plurality of nut sections may be 
moved between engaged and disengaged positions with 
respect to an elongated, threaded shaft in a simple and 
expeditious manner with reliable operation of a minimal 
number of ruggedly constructed components. 

Another object is to provide a pole assembly including a 
plurality of telescoping sections for selective adjustment of 
the overall length of the pole and incorporating in the pole 
structure a multi-section nut of the improved design dis 
closed herein to permit relative, linear, axial movement of 
pole sections for rapid adjustment to an approximate, 
desired overall length, and actuation of nut components to 
engage a threaded shaft forming a portion of the pole 
assembly for relative, rotational, axial movement of pole 
sections for more precise control of overall pole length. 

Other objects will in part be obvious and will in part 
appear hereinafter. 

SUMMARY OF THE INVENTION 

In the disclosed embodiments, the nut assembly of the 
invention includes a bushing having a central, through bore. 
Mounted upon the bushing are two, identical, elongated 
legs, each having a first and a second end. At one end the 
legs are Supported for pivotal movement upon dowels pass 
ing through openings in the bushing and the legs, with the 
legs Substantially parallel to the central axis of the bushing. 
At the other end, the legs have inner surface portions formed 
with portions of threads facing the central axis, and outer 
Surface portions which are angularly disposed with respect 
to the central axis. A single coil spring is positioned within 
the bushing with one end engaging a counterbore in the 
bushing and the other end engaging a shoulder on each of the 
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2 
legs to bias the latter toward movement in a first direction 
about their pivotal mountings. 
The nut is designed for movement of the pivot legs 

between first and second positions, wherein the threaded, 
inner Surface portions are in and out of threaded engagement 
with a shaft passing coaxially through the bushing. When the 
threads on the pivot legs engage the threads on the shaft, the 
bushing, and other structure with which it may be associ 
ated, such as the adjustable pole disclosed herein, may be 
axially moved upon the shaft by relative rotation of the 
bushing and shaft. When the legs are moved to disengage the 
threads on the legs from those on the shaft, the entire nut 
assembly may be freely moved axially with respect to the 
shaft. As in the two referenced patents, this permits rapid 
movement of the nut assembly, and any associated structure, 
to an approximate, desired, axial position upon the shaft and 
thereafter a final adjustment to the desired position by 
rotating the nut assembly upon the shaft. 
The nut assembly is disclosed in two embodiments, in 

both of which the pivot legs are moved between their first 
and second position by axial movement of a second bushing 
with respect to the first-mentioned bushing. The second 
bushing has a conical Surface which engages the Surface 
portions on the pivot legs which are angularly disposed with 
respect to the coaxial, central axes of the bushings and shaft. 
In a first embodiment, the first and second bushing are not 
mutually, physically connected and are relatively moved 
linearly, without rotation, for engagement of the cooperable 
Surfaces on the second bushing and the pivot legs to move 
the threaded Surface portions of the legs into engagement 
with the threads on the shaft. In a second embodiment, the 
first and second bushings are threadedly engaged with one 
another, and axial movement of the conical Surface of the 
second bushing is effected by relative rotation of the two 
bushings. 
The first embodiment of the nut assembly is shown in 

association with the pole structure to form a composite 
assembly wherein the nut is incorporated in an article 
advantageously employing the adjustable features of the nut. 
The structure and operation of the invention will be more 

readily understood and fully appreciated from the following 
detailed disclosure, taken in conjunction with the accompa 
nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded, perspective view of a first embodi 
ment of the nut assembly of the invention; 

FIG. 2 is a front elevational view of the elements of FIG. 
1 in section and in assembled condition; 

FIG. 3 is an exploded, perspective view of a second 
embodiment of the nut assembly: 

FIG. 4 is a front elevational view of the elements of FIG. 
3 in section and in assembled condition; 

FIG. 5 is an exploded, perspective view of an adjustable 
pole assembly in association with the first embodiment of 
the nut assembly; and 

FIGS. 6 and 7 are fragmentary, front elevational views, in 
section and in assembled condition, of the pole and nut 
assemblies of FIG. 5, showing threaded portions of the nut 
assembly in and out, respectively, of threaded engagement 
with a central shaft of the assembly. 

DETAILED DESCRIPTION 

The nut assembly of the invention is shown in a first 
embodiment in FIGS. 1 and 2, to which attention is initially 
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directed. Bushing 10 has a through bore 12 with central axis 
A—A and a pair of axially elongated, through slots 14, 14 
on opposite sides. A pair of identical, elongated legs 16, 16' 
each have first (18, 18') and second (20, 20') ends, respec 
tively. Openings 22, 22 extend through legs 16, 16', respec 
tively, adjacent ends 18, 18", and openings 24, 24' extend 
though bushing 10, parallel to one another and on opposite 
sides of axis A A. on both sides of slots 14, 14'. Dowel pins 
26, 26 extend with force fit into openings 24, 24' in bushing 
10 and with slip fit through openings 22, 22' in legs 16, 16', 
whereby the legs are supported in slots 14, 14" for pivotal 
movement with respect to bushing 10. 

Adjacent ends 20, 20', legs 16, 16" have external surface 
portions 28, 28' and internal surface portions 30, 30', respec 
tively. Surface portions 28, 28 form portions of a conical 
plane concentrically Surrounding axis A-A, while Surface 
portions 30, 30' are cylindrical in form and each is tapped to 
provide a set of threads. A single coil spring 32 is positioned 
within bushing 10 and seated at one end upon annular 
shoulder 34, formed as a counter-bore in bore 12, and at the 
other end upon shoulders 36,36' of legs 16, 16', respectively. 
Thus, spring 32 exerts a biasing force tending to move legs 
16, 16" about their respective pivotal mountings with ends 
20, 20' moving away from axis A A. The extent of such 
pivotal movement of the legs is limited by contact of side 
edges of the legs with opposing side portions of slots 14, 14'. 
The nut assembly of FIG. 1 is shown in FIG. 2 in 

association with threaded shaft 38. The threads on shaft 38 
are formed formating engagement with the threads on inner 
surface portions 30, 30' of legs 16, 16'. Thus, when legs 16, 
16' are rotated in the direction of bias by spring 32, inner 
surface portions 30, 30' and the threads thereon are spaced 
outwardly from shaft 38 and its threads, permitting free 
relative axial movement of bushing 10 and shaft 38. When 
legs 16, 16' are rotated against the biasing force of spring 32 
to move ends 20, 20' toward one another, the threads of inner 
surface portions 30, 30' engage the threads on shaft 38, 
permitting relative axial movement of bushing 10 and shaft 
38 in response to relative rotational movement of the bush 
ing and shaft. 

Although various means may be employed to effect 
movement of legs 16, 16' between the positions wherein the 
threads on the legs are engaged and disengaged with the 
threads on shaft 38, including manually moving the legs 
when the nut assembly is employed in applications permit 
ting manual access to the legs, the device shown in the 
illustrated version is second bushing 40. Shaft 38 extends 
through axial bore 42 of bushing 40 and surface 44, in the 
form of a truncated cone, encircles one end of bore 42. Outer 
surface portions 28, 28 of legs 16, 16" are, as previously 
described, conical and complementary with conical Surface 
44. Thus, when first and second bushings 10 and 40, 
respectively, are moved axially toward one another, Surface 
44 engages surface portions 28, 28' and continued move 
ment produces rotation of legs 16, 16" about pins 26, 26' to 
move the threads of surface portions 30, 30' into engagement 
with the threads on shaft 38. Upon movement of bushings 10 
and 40 away from one another, the legs are rotated by the 
bias of spring 32 to disengage the threads. Thus, the bush 
ings may be moved freely with respect to the shaft to bring 
bushing 10 to an approximate, desired position upon the 
shaft, whereupon the threads on the pivotal bushing legs are 
placed in engagement with the threads on the shaft and more 
precise positioning of the bushing on the shaft is effected by 
relative rotation of the bushing and shaft. Bushing 40 
includes a pair of flanges 41 and 43 between which is a 
portion of reduced diameter. Flanges 41 and 43 are provided 
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4 
for a purpose described later in connection with an appli 
cation wherein the nut assembly of FIGS. 1 and 2 is 
employed in an adjustable pole assembly. 

Turning now to FIGS. 3 and 4, the nut assembly is shown 
in an embodiment wherein the two bushings are relatively 
moved to actuate the pivot legs by rotation rather than by 
direct, linear movement, as in the fist embodiment. The same 
reference numerals are used in FIGS. 3 and 4 as in FIGS. 1 
and 2 for elements common to the two embodiments, 
although some may be of alternate forms. For example, 
bushing 10 is made from round stock in the first embodiment 
and hex stock in the second, although both have the same 
axial bore with counterbore to Support the same coil spring, 
as well as the same slots wherein the same legs are pivotally 
mounted. In the second embodiment, bushing 10 is inter 
nally threaded within a portion 45 of bore 12 surrounding 
ends 20, 20' of legs 16, 16', respectively. Second bushing 40 
is externally threaded over portion 46 of its length and 
provided with a knurled surface over portion 48. Conical 
Surface 44 again Surrounds bore 42 and coacts with Surface 
portions 28, 28 in effecting rotation of legs 16, 16'. Although 
inward movement of ends 20, 20' of the legs to bring the 
threads on the legs and shaft into mutual engagement is 
effected by relative axial movement of first and second 
bushings 10 and 40, respectively, the axial movement is 
effected by relative rotational movement of the two bushings 
in the second embodiment. 
The nut assembly of FIGS. 1 and 2 is shown in a practical 

application in FIGS. 5 through 7, in association with a pole 
of adjustable overall length. The pole is formed by three, 
hollow, telescopingly engaged rods, termed for convenience 
upper rod 50, intermediate or push-up rod 52 and lower rod 
54, although it will be understood that the pole may be 
employed in orientations other than vertical. Other terms, 
Such as top, bottom, upwardly, etc. are used consistently 
with a vertical orientation of the pole. Bushing 56 is secured 
to plate 58 by wing bolt 60 and is fixedly attached, by 
welding or other means, to rod 50 within the upper end 
thereof. The upper end of shaft 38 is affixed to bushing 56 
and extends coaxially through upper rod 50. Bottom plate 62 
is formed integrally with lower rod 54. Bushing 10 is fixedly 
attached to push up rod 52, extending into the upper end 
thereof, and second bushing 40 extends into the upper end 
of lower rod 54 and is fixedly attached thereto. Set screw 63 
extends through threaded opening 65 in push up rod 52. As 
seen in FIG. 6, set screw 63 extends into the reduced 
diameter portion of bushing 40, between flanges 41 and 43, 
without contacting bushing 40, thereby limiting relative 
axial movement of bushing 40 and push up rod 52, and 
preventing excessive movement of push up rod 52 relative 
to the assembly of lower rod 54. 
The elements are shown in FIG. 6 with push up rod 52 and 

lower rod 54 positioned so that conical, outer surface 
portions 28, 28 of legs 16, 16' rest upon conical surface 44 
of bushing 40, thereby rotating the legs to bring the threads 
on legs 16, 16 into engagement with the threads on shaft 38. 
In this position, rod 52 may be rotated while rods 50 and 54 
remain stationary, thereby rotating bushing 10 upon station 
ary shaft 38 to move upper rod 50 axially with respect to 
push up rod 52 and lower rod 54. This movement changes 
the overall length of the pole by a relatively small increment, 
providing the final adjustment of the pole. For larger incre 
ments of pole length adjustment, push up rod 52 is grasped 
and lifted upwardly a small distance (after using the 
threaded connection to remove upper plate 58 from engage 
ment with an opposing Surface) while bottom plate 62 and 
bushing 40 remain stationary. Pivot leg surfaces 28, 28' are 
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thus removed from contact with surface 44 of bushing 40, 
allowing spring 32 to rotate legs 16, 16 outwardly to 
disengage the threads on the legs with those on shaft 38. 
Upper rod 50 may then be freely moved relative to lower rod 
54, thus changing the overall length of the pole and the 
spacing between upper and lower plates 58 and 62, respec 
tively. 

From the foregoing, it will be seen that the nut assembly 
of the invention provides all the advantages of quick adjust 
ment along the length of a threaded shaft in either large or 
small increments. The nut is formed in a plurality of 
physically separate sections, each having a Surface portion 
which is threaded for movement into and out of engagement 
with the shaft. The nut sections are pivotally mounted on a 
bushing which Surrounds the threaded shaft and, among the 
means which may be employed to transmit movement to the 
nut sections, there is disclosed a second bushing which is 
moved axially relative to the first bushing either by direct, 
linear movement or by rotational movement through 
threaded connection of the first and second bushings. 

The nut assembly is disclosed in a typical application 
wherein it is employed in an adjustable length pole. Such as 
that of previously referenced U.S. Pat. No. 5,826,847. The 
nut assembly and pole of the present invention decrease 
manufacturing cost and improve the functions of the prior 
patent. The single coil spring of the present nut assembly 
urges the threaded nut sections toward movement away from 
engagement with the threaded shaft, providing a reverse bias 
compared to the two springs of the prior patent. This allows 
the nut assembly to operate as part of the intermediate, 
push-up rod instead of as part of the lower rod, as in the prior 
patent. This is advantageous because the push-up hollow rod 
is of greater diameter than the lower rod, thereby providing 
more usable space for augmenting the functions of the nut 
sections. This feature also lessens the expense and increases 
rigidity of the lower rod assembly, because the lower rod is 
welded or otherwise fixed directly to the bottom plate, rather 
than requiring rotation of the lower rod relative to the plate 
as in the prior patent. The present design also provides better 
primary alignment of the threaded shaft and bushings, 
typically requiring less rotational force in threading opera 
tions involving the engaged thread components. 
A further feature of the present invention is the ability to 

extend the upper rod away from the compressed condition of 
the three rods, thereby increasing the overall length of the 
pole, while leaving the intermediate (push up) and lower 
rods stationary. For example, when the three rods are fully 
telescoped into one another, i.e., in the shortest overall 
length of the pole, as when it is packaged prior to first use, 
upper rod 50 may be grasped and pulled outwardly from the 
other rods. Teeth 30, 30' of pivot legs 16, 16', respectively, 
are fully engaged with the threads of shaft 38, tending to 
move push up rod 52 together with upper rod 50. However, 
push up rod 52 will move only a short distance as bushing 
10 (attached to the push up rod)is moved away from bushing 
40 (attached to lower rod 54) allowing spring 32 to move 
pivot legs 16, 16' outwardly to a position somewhere 
between the fully engaged and fully released positions of 
FIGS. 6 and 7, respectively. That is, with the threads of the 
pivot legs engaged with the threads on the shaft, manual 
movement of upper rod 50 and the attached shaft 38 will 
move push up rod 52, thereby moving surfaces 28, 28 of the 
pivot legs off of surface 44 of bushing 40 and allowing the 
pivot legs to move outwardly a sufficient distance that shaft 
38 may be moved axially with the threads of the pivot legs 
in frictional contact with the threads of the shaft. Gravity 
maintains the push up and lower rods in position as the upper 
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6 
rod is lifted, permitting the threads of shaft 38 to pass 
through the threads of pivot legs 16, 16' with an audible 
clicking Sound. This offers the advantage of preventing a 
rapid fall of upper rod 50 in the event it is released; i.e., if 
the upper rod is moved manually while allowing rods 52 and 
54 to remain in their initial positions and the upper rod is 
released, it will descend only the distance required to fully 
seat Surfaces 28, 28' on Surface 44, maintaining the threads 
in fully engaged relation. 

What is claimed is: 
1. A pole assembly of selectively adjustable axial length 

comprising: 
a... first (50), second (52) and third (54) elongated, hollow 

rods each having first and second ends, said second end 
of said first rod slidingly receiving said first end of said 
second rod, and said second end of said second rod 
slidingly receiving said first end of said third rod, said 
first, second and third rods having a common, central 
axis; 

b. a shaft (38) having external threads over at least a 
portion of its length, fixedly mounted to said first rod 
and extending coaxially through at least portions of 
both said first and second rods; 

c. a first bushing (10) fixedly mounted to said second rod 
and having a central bore (12) through which said shaft 
extends; 

d. a second bushing (40) fixedly mounted to said third rod 
and having a central bore (42) through which said shaft 
extends; 

e. at least two elongated legs (16. 16') each having first 
and second ends and respective Surface portions adja 
cent said second ends of said legs formed with threads 
complementary to the threads of said threaded shaft; 

f first and second pins pivotally mounting said first and 
second legs, respectively adjacent said first ends 
thereof to said first bushing with said surface portions 
oriented in facing relation to said shaft for pivoting 
movement of said legs between a first position, wherein 
said Surface portions of said legs threadedly engage 
said shaft and a second position, wherein said surface 
portions are spaced from said shaft; and 

g. means (26, 26' 28, 28', 44, 32) for pivoting said legs 
between said first and second positions in response to 
axial movement of said second rod relative to said first 
and third rods, whereby said second rod may be manu 
ally rotated with said legs in said first position to effect 
axial movement of said first rod relative to said second 
and third rods, and said first rod and shaft may be 
moved axially relative to said second and third rods 
with said legs in said second position without rotation 
of said first, second and third rods. 

2. The pole assembly of claim 1 wherein said means for 
pivoting said legs between said first and second positions 
comprises complementary Surfaces on said second bushing 
and said legs, and a spring exerting a biasing force urging 
said legs to pivot to said second position thereof. 

3. The pole assembly of claim 2 wherein said comple 
mentary Surfaces comprise a truncated, conical Surface of 
said second bushing concentrically Surrounding said central 
axis at a predetermined angle thereto, and a respective 
Surface of each of said legs extending from said second ends 
thereof at said predetermined angle. 

4. The pole assembly of claim 3 wherein said comple 
mentary Surfaces of each of said legs are at said predeter 
mined angle with respect to said central axis, and thus 
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parallel to said conical Surface in planes intersecting said 
central axis, only when said legs are in said first position 
thereof. 

5. The pole assembly of claim 4 wherein said first end of 
said first rod is positioned at a vertical level above said first 
bushing, and said legs are maintained in said first position 
thereof by gravity, the weight of said second rod and said 
first bushing exceeding the bias of said spring. 

6. A pole assembly of selectively variable axial length for 
mounting between two, spaced, Substantially parallel Sur 
faces, said assembly having first and second ends and a 
linear, central axis, said assembly comprising: 

a. a threaded shaft fixedly mounted to a first portion of 
said assembly, coaxially with said central axis; 

b. a bushing fixedly mounted to a second portion of said 
assembly, said first and second portions being movable 
relative to one another, said bushing having a central 
bore through which said shaft extends; 

c. at least two elongated legs each having a first and a 
second end, said legs being pivotally mounted adjacent 
said first ends thereof to said bushing, and respective 
Surface portions adjacent said second ends thereof 
facing said central axis and formed with threads 
engageable with said threaded shaft, said legs being 
pivotable about their respective pivotal mountings 
between first and second positions wherein said 
threaded Surface portions are in and out, respectively, 
of threaded engagement with said shaft; 
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d. a spring urging said legs toward said second position 

thereof, and 
e. a stationary member relative to which said legs are 

pivotal between a contacting position, wherein said 
legs are held in said first position thereof, and a spaced 
position, wherein said legs are pivoted by said spring to 
said second position. 

7. The pole assembly of claim 6 wherein said legs extend 
from said first to said second ends thereof substantially in the 
direction of said second end of said assembly. 

8. The pole assembly of claim 7 wherein said stationary 
member includes a conical Surface concentrically Surround 
ing said central axis, and said legs include, adjacent said 
second ends thereof, respective Surfaces complementary to 
said conical Surface, whereby axial movement of said bush 
ing relative to said conical Surface effects said pivoting of 
said legs between said contacting and spaced positions. 

9. The pole assembly of claim 8 wherein said first and 
second ends of said assembly include Surface engagement 
portions of Substantial area which are moved into tight 
frictional engagement with said spaced, Substantially paral 
lel surfaces as said bushing is rotated with said threads of 
said leg surface portions and said shaft in mutual engage 
ment without rotation of said surface engagement portions. 


